Objectives: The study aimed to evaluate the long-term compliance and reasons for discontinuation of intravesical botulinum toxin A (BoNT-A) treatment in women with idiopathic overactive bladder syndrome (iOAB). Methods: All patients who had been treated with BoNT-A between 2004 and 2010 were invited to join a written survey in June, 2015. Only women with idiopathic OAB symptoms were included. The survey was designed first to assess current urinary symptoms in patients who failed BoNT-A treatment, and second to evaluate their experiences with BoNT-A and subsequent treatments. Results: In total, 74 patients who discontinued BTX-A treatment were identified. The response rate was 62%. The most common reasons for discontinuation of treatment were insufficient effect (37%), the need for clean intermittent self-catheterization (CISC, 13%), and urinary tract infections (UTI, 9%). 17% of the patients reported that they did not want a new treatment despite good effects. After an average follow-up of 92 months, more than three quarters (76%) of the patients suffered from urgency incontinence. In most patients, incontinence had a great influence on daily life (average score of 7 on a scale of 10). During the time of this survey, 25% of the patients used drugs for their OAB symptoms, 15% were referred for sacral neuromodulation, and 1 patient underwent urinary deviation. Conclusions: Our study provides important information on the follow-up and the reasons for discontinuation in patients with idiopathic OAB. This information can be used in counselling of patients and further improvement of BoNT-A treatment.
Background
Overactive bladder syndrome is a prevalent disorder which can have a significant impact on quality of life (1) . Pharmacologic treatment (antimuscarinics or mirabegron) and conservative management options (lifestyle modifications, bladder training) are the firstline treatment for idiopathic overactive bladder (iOAB) (2) . Patients who have symptoms that are refractory to conservative management can be treated with various second-line treatment options including botulinum toxin type A (BoNT-A), percutaneous tibial nerve stimulation (PTNS), or sacral neuromodulation (SNM). The treatment of choice mainly depends on physician experience and patient preference. The advantages of BoNT-A treatment include: reversibility, easily adaptable technique, minimallyinvasiveness, and office-based setting. Possible disadvantages are: risk of urinary retention requiring CISC, urinary tract infections, and the need for repeated injections after usually 6 -12 months. The approval of BoNT-A for idiopathic OAB was based on the 2 phase 3 randomized controlled trials, which demonstrated that BoNT-A 100U significantly improved OAB symptoms and QOL vs. placebo (3, 4) . Recently, Nitti et al. showed (in a prospective extension of a phase 3 trial) that the efficacy and safety of BoNT-A are durable after a follow-up of 3.5 years (5). Improvements were seen in overactive bladder symptoms and quality of life, and a high proportion of patients rated their condition as improved/greatly improved.
However, little is known about the patients who discontinue BoNT-A for various reasons. According to a reallife observational study of patients with iOAB who underwent BoNT-A, nearly 70% of patients discontinue treatment after long-term follow-up (6) . A better understanding of why most patients discontinue treatment (e.g. insufficient effect, adverse events, and switch to other treatments) is therefore crucial. Moreover, we do not know what happens to patients who fail BoNT-A. Do most patients find a satisfactory treatment for their complaints?
Objectives
In this study, we evaluated the long-term data of all patients who discontinued BoNT-A.
Methods
In order to evaluate the results of BoNT-A in a homogeneous population, we only included women with idiopathic overactive bladder symptoms in this study. All patients were refractory or intolerant to anticholinergics, pelvic floor rehabilitation, and/or bladder training. Patients with neurogenic bladder dysfunction, interstitial cystitis, or bladder pain syndrome were excluded. All the patients received 200 U of onabotulinum (Allergan, Irvine, CA, USA) in 20 intra-detrusor injections. All patients who had been treated with BoNT-A between 2004 and 2010 were invited to join a written survey in June, 2015. We decided to include only the patients with at least 5 years followup in order to evaluate the course of symptoms in longterm. Only women with idiopathic, non-neurogenic OAB wet symptoms were included. The survey was designed for two purposes: first to assess the current urinary symptoms in patients who failed BoNT-A treatment, and second to evaluate their experiences with BoNT-A and subsequent treatments.
Urinary symptoms were evaluated with the validated Dutch version of the International Consultation on incontinence questionnaire (ICIQ). Patient experiences with BoNT-A were evaluated using a questionnaire, which addressed the reasons for discontinuation, adverse events, subsequent treatments, and the use of anticholinergic medication. The patients were asked how much burden (pain, stress, anxiety) they experienced with BoNT-A injections on a scale of 0 (not at all) to 10 (very much). They were also asked if they would be willing to undergo BoNT-A treatment again on a scale ranging from 0 (certainly No) to 10 (certainly Yes). The patient charts were reviewed to identify if the patients underwent other treatments after BoNT-A (e.g. sacral neuromodulation, PTNS, urinary deviation, stress incontinence surgery). Since some of the patients received treatment or follow-up in other hospitals, the patients were also asked to indicate if they received any other treatment. The use of medication for urinary symptoms (i.e. anticholinergics and mirabegron) was also recorded.
Results
In total, 134 patients were treated with BoNT-A between 2004 and 2010. Of these, 74 patients who discontinued BoNT-A treatment were identified. The results of this longterm observational study have recently been published (7).
The mean follow-up was 92 months. Of the 74 questionnaires sent, 46 returned back (response rate of 62%). Of the 28 patients who did not participate in the survey, 16 were deceased, 4 were unreachable, and 8 rejected participation. All the patients (100%) underwent at least one treatment with BoNT-A, 28% had two treatments and 20% had three or more treatments. The baseline patient characteristics are shown in Table 1 . In general, the patients rated the burden (e.g. pain, stress, anxiety) of the treatment as low (average score 3.2 out of a scale of 10). Figure 1 shows the main reasons for discontinuation of BoNT-A. The most common reasons for discontinuation of treatment were insufficient effect (37%), the need for clean intermittent self-catheterization (CISC, 13%), and urinary tract infections (UTI, 9%). 17% of the patients reported that they did not want a new treatment despite good effects. The results of ICIQ are shown in Table 2 . patients (80%) suffered from daily incontinence with 63% having moderate to severe leakages. A considerable amount of patients had symptoms (according to the ICIQ) of stress urinary incontinence; 50% had urine loss when coughing or sneezing, and 37% had urine loss during physical exercise. In most patients, incontinence had a great influence on daily life (average score of 7 on a scale of 10). Table 3 shows the subsequent treatments for patients who had BoNT-A failure and current medication use. During the time of this survey, 25% of the patients used drugs for their OAB symptoms, 15% were referred for sacral neuromodulation, and 1 patient underwent urinary deviation. Furthermore, 14 patients (30%) underwent surgery for stress incontinence (mainly trans-obturator tension free tape TOT) dur- 
Discussion
Intravesical injection with BoNT-A is a well-established treatment for overactive bladder syndrome (8, 9) . Many studies focus on treatment efficacy and follow-up of patients who were successfully treated. Our study is the first to focus on the failures of BoNT-A treatment. Only a few studies have evaluated the long-term (> 5 years) results in patients with idiopathic OAB. Mohee at al. evaluated a group of 268 patients with OAB over a period of 7 years (6). Over the time, almost two-thirds of patients discontinued treatment, mainly due to tolerability issues. Of all the patients who stopped BoNT-A therapy, 51% went back to a management plan based upon lifestyle changes and anticholinergics. Veeratterapillay et al. reported a discontinuation rate of 25% after 60 months (10). In this study, both patients with idiopathic and patients with neurogenic OAB were included. Most patients discontinued treatment after a single injection.
It is important to know why patients discontinue BoNT-A in order to improve the treatment efficacy and compliance. In our study, the main reasons for discontinuation were insufficient effect, the need for CISC, and urinary tract infections. Most patients stopped therapy after 1 or 2 treatment sessions. Interestingly, 8 patients (17%) in our study discontinued BoNT-A despite satisfactory results and demanded no new treatment. The impact on daily life according to the ICIQ in these patients was considerably lower compared to the rest of the study population (mean score 4.2 vs. 7.6). This might imply that some patients experience a permanent reduction in OAB symptoms after one or two BoNT-A treatments. This reduction can be attributed to the botulinum toxin or other factors that remain uncertain. It is also important to realize that some of the patients discontinued treatment due to other reasons such as fear of harmful effects. Perhaps if these patients are properly informed about BoNT-A, failure can be prevented.
According to the ICIQ results, nearly all (98%) of the patients had a certain degree of urinary incontinence. The majority of them suffered from daily incontinence with a great impact on daily life (average score 7/10). Only 43% received subsequent treatment after failure of BoNT-A (Table  2) . Hence, many patients are left untreated with a significant disease burden. We also found a high rate of stress urinary incontinence (according to the ICIQ) in these patients and 30% already underwent surgery for SUI during follow-up. From these results, it is clear that the patients in our study have severe, refractory, mixed urinary incon- tinence instead of merely OAB symptoms. It is unclear if our patients had all of these symptoms initially or if these symptoms changed over time due to progressive diseases. Since the mean follow-up of our cohort was 92 months, the latter might be well possible. It would be interesting to re-evaluate these patients at our clinic to see if there is a change in bladder function and/or anatomy.
This study had several limitations. The questionnaire used for evaluation of patient experiences was not validated. Also, some of the questions that we used may be prone to recall bias. The response rate in our survey was 62%. Although this response might seem low, only 8 out of 46 patients (17%) declined to participate (the others were deceased or unreachable), which reduces the chance of selection bias. We are also aware of the relatively small sample size and retrospective nature of our study. Nevertheless, current data on long-term follow-up in BoNT-A treatment are still sparse and there are practically no data on patients who fail BoNT-A treatment. Hence, the results of this exploratory study are valuable and can be used to improve future treatment.
Conclusion
Our study provides important information on the follow-up and reasons for discontinuation of BoNT-A in patients with idiopathic OAB. Most patients do not find a satisfactory treatment for their symptoms and are left with a significant disease burden. This information can be used in counselling of patients and further improvement of BoNT-A treatment.
